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Crop Yields in Relation to Soil pH as 
Modified by Liming Acid Soils 
T. R. FISHER 
INTRODUCTION 
The changes which occur in acid soils as a consequence of liming are many 
and complex. However, one that is easily measured is a decrease in acidity or an 
increase in pH. A general association of soil productivity with soil pH was re-
cognized very early, and soil pH has become accepted as a prime indicator of a 
need for lime. In view of the fact that amounts of fertilizer used have increased 
greatly in recent years, and because refinements of the relationships between crop 
yields and soil pH values have been slow to develop, a study was undertaken to 
evaluate the results of several existing lime experiments being conducted on field 
plots by the Department of Agronomy, University of Missouri. This is a report 
of the relationships between crop yields and soil pHs 1 observed in these experi-
ments. 
It is widely known that several conditions can exist in strongly acid soil, 
anyone or all of which may be harmful to plant growth. Those factors which have 
been singled out by investigators most often are indirect in their effects and in-
clude: (1) the presence of sufficient amounts of soluble manganese, iron, and 
aluminum to be toxic to plantS, (2) the presence of highly insoluble iron and 
aluminum phosphates which lessen phosphate availability to plants, (3) reduced 
activities of soil microorganisms with the resultant retardation of organic matter 
turnover and nitrogen fixation by legumes, and (4), in some soils, an inadequate 
supply of anyone or all of the plant nutrient elements calcium, magnesium, and 
molybdenum. The liming of acid soils reduces the effects of such disorders. How-
ever, the literature does not provide sufficient information regarding the values 
for soil pH that must be attained above which various crops fail to respond to 
liming. It is suspected that those maladies associated with reduced supplies of 
available plant nutrient elements generated by acid soil conditions are of less 
severity under modern practices of heavy crop fertilization than formerly when 
the nutrients available to plants were restricted to the native soil supply. 
The recent reviews of Jackson, Woodruff, and others (3 , 8, 1) point out a 
number of the complexities involved in relating soil pH to crop yield, yet, de-
spite the several parameters operating, its use is almost universal as an indicator 
'pH measured in 1:1 soil: O.D1M CaC!, suspension. 
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of the degree to which soils require liming. There is general agreement among 
most investigators that mineral soils with pH values of 7.0 do nOt require liming 
while those below 5.5 do require liming. Adams and Pearson (1), in summariz-
ing the findings of a number of researchers in the southern United States and 
Puerto Rico, listed the lowest and highest pH values above which no response to 
liming has been reported for several crops. A partial listing is as follows: alfalfa, 
5.6 and 6.5; corn, 4.8 and 5.7; soybeans, 5.0 and 6.0; corron, 4.8 and 5.8. Adams 
and Pearson suggested that observed variations probably were due to the different 
kinds of soil involved. In the same publication Woodruff reportS that the mini-
mum soil pH value considered desirable by agronomists for crops (such as corn, 
small grains, soybeans, and alfalfa) in the several midwestern states is in every 
instance 6.0 or above, and usually 6.5 . He suggests that soil pH values beyond 
which most crops do nOt respond to liming are less than those generally recom· 
mended. 
Some difficulties encountered in more precisely defining crop yield-soil pH 
relationships may lie, at least partially, in the manner of measuring and reporting 
soil pH. It was only after the proposal of Schofield and Taylor (5) that a O.OIM 
CaCl2-soil suspension instead of a soil-water suspension be used in measuring soil 
pH that differences in soil salt contents were taken into consideration when deter· 
mining soil pH. Experience at the Missouri Agriculture Experiment Station in-
dicates that some highly leached, infertile soils may have a value for pHs (mea-
surement in O.OIM CaCl2 suspension), as much as one unit less than a value ob-
tained in a water suspension. Other more fertile soils, with higher contents of 
salt, have almost identical values by either method of measurement. It is reason-
able to suspect that a more stable base for expressing the value of soil pH would 
eliminate the uncertainties existing because of salt contents, which may vary 
within a growing season, from one season to the next, or among soils having 
large differences due to genetic factors. 
An upper level, beyond which it is undesirable to raise soil pH by liming, 
is ill-defined. ReportS of directly harmful effects of high levels of soil pH are 
limited to a few crops such as blueberries, cranberries, some varieties of potatoes 
subject to scab disease, and some ornamentals. On the other hand, there are nu-
merous reports of possible indirectly harmful effects involving the lessened avail-
ability of certain of the micronutrients. 
Wear (7) and others have reported that the uptake of boron by plants is 
less at soil pH values near neutrality than at lower values. There are numerous 
reports, such as that of Seatz, el al (6) of the occurrance of zinc deficiencies in 
crops following the liming of acid soils. Decreasing soil acidity has been shown 
by some investigators (2) to lower availability of copper. It has been widely ob-
served that chlorosis, because of iron deficiency, occurs in some crops on calcareous 
soils. As previously discussed, the solubility of manganese is a function of soil 
pH, and reports like that of Sanchez and Kamprath (4) show its decreased avail-
ability in soils of high pH values. 
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Although extensive micronutrient deficiencies have not been confirmed on 
the highly buffered silt loam soils of the Midwest, boron deficiency in alfalfa is 
common. Deficiencies of zinc in corn are reported more frequently. In view of 
the information available regarding the relationships between soil pH and micro-
nutrient availability, the liming of soils beyond that pH actually required to 
achieve near maximum yields should, perhaps, be approached with caution. 
DESIGN OF EXPERIMENTS 
Field plot experiments designed to investigate the relationships between crop 
yields and lime treatments were established at several locations within the state 
of Missouri between 1956 and 1963. The design employed varied among the ex-
periments, each depending upon the specific objectives. A listing of the individual 
treatments and other related information for each of the studies is presented in 
the Appendix. 
Although lime treatment was the sole variable in some of the field studies 
examined, several were designed so that the effea of lime treatment on crop 
yield could be observed when other controlled variables existed. For example, 
the effeas of lime treatment on crop yields at the McCredie Research Farm loca-
tion (486-3) was studied under both irrigated and nonirrigated conditions. At the 
Bradford Research Farm location (486-4) the experiment was designed to study 
liming effects on the yield of corn under each of four rates of nitrogen treat-
ments. Other such treatment combinations existed, the details of which may be 
ascertained from the descriptions of the individual experiments as given in the 
Appendix. 
Crop yield records were maintained for each plot in every year of all experi-
ments. Soil pHs measurements were carried out on each plot every year in most 
experiments although with some there was an occasional lapse between such 
measurements. In only a few instances was this interval greater than two years. 
TREATMENT OF DATA 
Although there are several ways in which the results of the experiments just 
described may be examined, the objective of this study was to evaluate the rela-
tionship between soil pHs on the experimental plots and their productivity as 
measured by crop yields. As a consequence of the several lime treatments that 
were employed within each experiment, a progression of soil pHs values was 
provided which ranged from that of the unlimed plot through those established 
by the lime treatments. The crop yield-soil pHs data were arrayed in such a man-
ner that within a given year and experiment the crop yield could be related to 
soil pHs value for a given plot. Such handling of the data was carried our inde-
pendently of the original lime treatments. In those years in which soil pHs mea-
surements had not been made, results of measurements from the preceeding or 
following year were utilized. In very few instances were pHs values used removed 
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more than two years from the year in which the corresponding crop yield was 
obtained. 
In order to compare crop yields from one year to another, and among vari-
ables other than lime treatments within a given study, all yield data were expressed 
as percentages rather than in the original units of bushels, tons, etc. Crop yield 
data from a given year were grouped together as were data for variables other 
than that of liming, such that only lime treatment was variable. Each yield value 
within each such grouping was then expressed as a percentage of an average of 
the highest yields, representing twenty-five percent of the yields within a group. 
Although an often used procedure for determining percentage yield is to express 
each yield as a percentage of the single highest yield, it was observed that in 
some instances when handled in this manner, the highest yield appeared to be 
somewhat erratic, thus affecting all expressions of yield for that group. Such de-
viations were avoided to a high degree by the computations as previously de-
scribed. 
Within a given experiment and crop, all soil pHs values were arrayed in as-
cending order in intervals of 0.1 pH units starting with the lowest and progress-
ing through the highest observed. The average percentage yield for all plots 
having a given pHs value was computed across all years. Average soil pHs val-
ues and percentage crop yields were then computed by combining values from the 
array in ascending order with respect to pHs values in increments of 10, 20, or 30 
observations depending upon the size of the experiments and number of years 
observed. The relationships found between average percentage crop yields and 
average soil pHs values for each crop and experiment were then graphed with 
soil pHs as the abscissa and percentage crop yield as the ordinate. 
Computation of percentage yields in the previously described manner allowed 
the percentage yield from some individual plots to be greater than 100 percent; 
however, since the highest yields upon which the percentage yields were based were 
selected independently of the corresponding pHs values, the average percentage 
yield for a given average pHs value was less than 100 in every instance. 
The more useful information provided by the crop yield-soil pHs relation-
shi p is considered to be that of determining the soil pHs value below which 
large changes in crop yield occur as a result of soil pHs changes and above which 
small changes OCClli. Stated in another way, it is useful to know the soil pHs val-
ue below which the probability of increasing yields by liming is large and above 
which the probability is small. Although a considerable amount of variability and 
scatter occurred in some of the relationships examined, in most instances general 
trends were discernable. 
Upon inspection of the percentage crop yield-soil pHs relationships it is evi-
dent that in the region of response they are actually curvilinear rather than linear. 
The identification of a single pHs value that represents a transition from soil 
pHs values related to high yield response to those related to low yield response 
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is usually inexact. In evaluating such relationships it must be kept in mind that 
there actually exists a range in pHs values over which the transition occurs. 
RESULTS AND DISCUSSION 
The relationships observed between percentage yields of the several crops 
and soil pHs values are presented in graphic form in Figures 1 through 16 be-
ginning on page 11 in the Appendix. For convenience, they are grouped on the 
basis of the crops involved, each having been studied at several locations on vari-
ous kinds of soil. 
Table 1 contains, in an abbreviated form, general interpretations of each of 
the percentage yield-soil pHs relationships presented. An attempt is made to 
specify a value of soil pHs above which only slight, if any, increase in yield is 
apparent. 
TABLE I--SUMMARY OF THE SOIL pHs - PERCENTAGE CROP YIELD 
RELATIONSHIPS OBSERVED FOR THE SEVERAL CROPS 
AND LOCATIONS 
Crop, location and soil 
Soy beans 
McCredie Res. Farm, Mexico s . 1. 
No. Mo. Center, Edina s. 1. 
Delta Center 
Portageville clay 
Tiptonville series, sandy loam overwash 
Alfalfa 
Corn 
McCredie Res. Farm, Mexico s. 1. 
Bradford Res. Farm, Mexico s. 1. 
No. Mo. Center, Edina s . 1. 
McCredie Res. Farm, Mexico s. 1. 
Bradford Res. Farm, Mexico s. 1. 
Bradford Res. Farm, Mexico s. l. 
No . Mo . Center. Edina s. 1. 
Cotton 
Wheat 
Clarkton, Dexter sand 
Delta Center 
Tiptonville series, loam overwash 
McCTedie Res. Farm, Mexico s. 1. 
No. Mo. Center, Edina s. 1. 
Soil pHs above which only 
slight or no increase in 
yield was apparent 
5.4 
5.3 
>6.3 
5.5 
5.8 
5.8 
5.5 
<4.4 
5.2 
5.5 
5.5 
4.5 
< 5.2 
< 4.5 
< 5. 0 
At three of the four locations where the yields of soybeans were observed, 
soil pHs values above approximately 5.5 enhanced yields only slightly or not at 
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all. A deviation from this pattern was observed on the Portageville clay soil 
(Figure 3) for which a near linear increase in yield occurred with an increasing 
soil pHs up to 6.3, the highest observed. It is suspected that the Portageville 
clay, being a poorly drained soil , more readily undergoes a chemically reduced 
condition which extends over greater periods of time than for the other more 
adequately drained soils. Such a condition, with an accompanying increase in sol-
uble manganese, would have inhibitory effects on plant growth which would be 
minimized by increasing the soil pH. Additional studies would be needed to 
clarify this further. The soi l pHs value above which the yields of soybeans on 
this soil would no longer increase was not revealed by this study. 
The yields of alfalfa were generally increased very little above a soil pHs of 
5.8 (Figures 5,6, and 7) . Marked decreases in yields were observed as values of 
soil pHs decreased below 5.0. 
Com yields on the Mexico silt loam at the McCredie Research Farm location 
(Figure 8) were increased only slightly, if at all , as soil pHs values increased 
above 4.4, the lowest observed. On a similar soil at the Bradford Research Farm 
location (Figure 9), a slight depression in yield was apparent at a soil pHs of 
4.8. Small yield depressions generally occurred below soil pHs values of 5.5, at 
another Bradford Research Farm location (Figure 10), and on the Edina silt loam 
at the North Missouri Center (Figure 11). 
Marked depression of cotton yields below a soil pHs value of 4.5 occurred 
on the Dexter sand at the Clarkton location (Figure 2) in Southeastern Missouri. 
Yield response above this pHs value was only slight. At two other locations in 
Southeastern Missouri, on Portageville clay and a Tiptonville series, loam over-
wash soil (Figures 13 and 14) yields were somewhat erratic. The yields obtained 
from the Portageville clay probably reflect difficulties encountered in obtaining 
adequate crop stands due to poor physical conditions and drainage of the soil. 
No large variations in yields were observed on the Tiptonville soil among the 
pHs values studied, all of which were above pHs 5.2 . 
Wheat yields appeared to be relatively unaffected by soil pHs over the range 
of values studied on the Mexico silt loam at the McCredie Research Farm loca-
tion (Figure 15), or on the Edina silt loam at the North Missouri Center loca-
tion (Figure 16). The significance of the apparent slight depression in yield near 
pHs 7.0 on the Mexico silt loam at the McCredie Research Farm location is un-
known. 
With the exception of soybeans on the Portageville clay soil, yield increases 
were generally slight or non-existant for all crops and locations at soil pHs val-
ues above approximately 5.5 . Since a major function of liming soil is to reduce 
soil acidity, these observations, if representative of most crops and soils, would 
permit the statement: "There is a low probability of obtaining appreciable in-
creases in crop yields by liming soils having a pHs of 5.5 or above." 
If one should desire to include a region in which small yield responses would 
be probable for some crops, such as soybeans or alfalfa, the soil pHs value, above 
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which the probability of crop response to liming is low, and below which the 
probability of a small crop response to liming is high, could be established at 
pHs 6.0. This would provide for an added "safety factor" if desired. 
A correlative statement to that above may also be permitted: "There is a 
low probability that crop yields will be significantly increased by liming acid soils 
beyond a pHs value of 5.5". This would permit a smaller lime application than 
if the soil were being limed to attain a pHs of 7.0, a factor of economic signifi-
cance when considering soils with higher exchange capacities. 
Assuming a linear relationship between increase of soil pH and the quanti-
ty of lime applied, the amount of the smaller lime treatment would be propor-
tional to the pH change desired in relation to that change required to attain pH 
7.0. Such a relationship could be expressed as follows: 
L' = L pHs' - pHs 
7.0 - pHs 
where L' is the smaller lime treatment, L is the lime treatment required to attain 
pHs 7.0, pHs'is the soil pHs value desired, and pHs is the observed soil pHs. 
Additional factors pertaining to lime particle size and purity are not involved in 
the consideration since corrections for such irregularities apply regardless of the 
pH values to be attained. However, the effect of the lime particle size would 
have less influence in an operating range < pHs 6.0 due to the relatively rapid 
rate and completeness of the lime-soil reaction. This may account for the crop 
yield responses that have been observed on acid soils following applications of 
small amounts of lime which are insufficient to neutralize the soil, but which 
can produce localized neutral zones within the soi1. 
It must be kept in mind that the annual needs for lime to maintain a given 
soil pHs will remain approximately the same regardless of whether the operating 
pHs is 5.5 or 7.0. The maintainence of the soil pHs in the 5.5 to 6.0 region 
would require a more frequent monitoring by soil test since the pHs would de-
cline into the responsive region more rapidly than if it were established at a 
higher initial level. 
A lime application larger than that required to attain a soil pHs of 5.5 to 
6.0 would, perhaps, give some small crop response in some instances, but more 
importantly, it would extend the time before a second application would be need-
ed. There would exist, in effect, a relationship in which the quantity of lime ap-
plied could be increased for the purpose of extending the longevity of its effec-
tiveness once the minimum desirable pHs is attained. The excessive use of lime 
for this purpose, however, may create some hazard due to the lessened availabil-
ity of certain of the micronutrient elements as the soil pHs approaches and ex-
ceeds neutrality. 
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Figure 1. The relationship of percentage yield of s oybeans to s soil pHs at the McCredie Re -
search Farm location (AES Project 486- 3, Mexico silt loam) during the period 19G3-
67. Each point represents an average of 30 obse r vations . 
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Figure 2. The relationship of percentage y ie ld of soybeans to soil pHs at the North JI'Iissouri 
Center location (AES Project 178 - 3 , Edina silt loam) during the period 1959-67. 
Each point represents an average of 10 obser\'ations. 
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Figure 3. The relationship of percentage yield of soybeans to soil pHs at the Delta Center 
location (AES Project 357 -1 0, Portage\'ille clay) dur ing the period 196,1-66. Each 
point represents an ayerage of 10 obseryations. 
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Figure 4. The relationship of percentage yield of soybeans to soil pHs at the Delta Center 
location (AES Project 357-11, Tiptonville se r ies, sandy loam overwash) during 
the period 1964-66 . Each point represents an average of 20 observations. 
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Figure 6 . The relationship of percentage yield of alfalfa to soil pHs at the Bradford Research 
Farm location (AES Project 486-1, Mexico silt loam) during the period 1964-67 . 
Each point represents an a\'erage of 20 obsel"\·ations. 
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Figure 7. The relationship of perce.ntage ~'icld of alfalfa to soil pHs at the North Missouri Cen-
ter location (AES Project 178 -3, Edina silt loam) during the period J 959-67 . Each 
pOint represents an average of 20 obversations. 
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Figure 8. The relationship of percentage y ield of corn to soil pHs at the McCredie Re search 
Farm location (AES Project 486 - 3, Mexico silt loam) during the period 1962-67 . 
Each point represents an average of 30 observations. 
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The relationship of percentage yield of corn to soil pHs at the Bradford Research 
Farm location (AES Project 486-2, Mexico silt loam) during the period 196,1 -66 . 
Each point represents an average of 20 observations. 
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Figure 10. The relationship of percentage yield of corn to soil pHs at the Bradford Research 
Farm location (AES Project 486-4, Mexico silt loam) during the period 1964-66. 
Each point represents an average of 20 observations. 
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Figure 11. The relationship of percentage yie ld of corn to soil pHs at the North Missour i 
Center location (AES Project 178- 3, Edina silt loam) during the period 1959 - 67 . 
Each point represents an average of 10 observations. 
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Figure 12. The relationship of percentage yield of cotton to soil pHs at the Clarkton location 
(AES Project 486-7, Dexter sand) during the period 1963-66. Each point repre -
sents an average of 30 observations . 
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Figure 13 . The re lationship of percentage yie ld of cotton to soil pHs at the Delta Center loca-
tion (AES Project 4S6- 5, Po r tageville clay) during the period 1963-65. Each point 
represents an average of 20 observations. 
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F igure 14 . The relationship of percentage y ield of cotton to soil pHs at the Delta Center loca-
tion (AES Project 486-6, Tiptonville series, loam overwash) during the period 
1964-66. Each point represents an average of 30 observations. 
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Figure 15. T he relationship of percentage yie ld of wheat to soil pHs at the McCredie nesearch 
Far m location (AES Project 486 - 3, Mex ico silt loam) during the period 1962 -67 , 
Each point represents an average of 30 observations. 
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F igure 16. The relationship of pe r centage yield of wheat to soil pHs at the North Missotll'i Cen-
te r locat ion (AES Project 178 - 3, Edina s ilt loam) during the period 1959- 67 _ Each 
point r epr esents an average of 10 observations. 
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Descriptions of the Field Experiments 
Following are descriptions of the several field experiments examined in this 
study. 
McCredie Research Farm location (AES Project 486-3) 
Crops: Corn, soybean, wheat, and alfalfa rotation. (irrigated and non-
irrigated) 
Highest treatment yields (irrigated) 
Corn (9 year average) 
Soybeans (7 year average) 
Wheat (8 year average) 
Alfalfa (6 year average) 
Soil type: Mexico silt loam 
Date of lime treatments: 1957-59 
Fertility treatments other than lime 
Initial-Rock phosphate, 1500 lbsl A 
Annual-Corn and wheat, 10-40-40 banded 
Com, 150-0-0 
Wheat, 60-0-0 
Treatments evaluated: 
2. No lime 
3. Limed, 4 T I A, 8 mesh, mixed 7 in. depth 
4. Limed, 4 T I A, 10 mesh, mixed 7 in. depth 
109.3 bu/ A 
39.8 bu/ A 
49.7 bul A 
4.61 T / A 
5. Limed, 4 T I A, Dolomitic source, mixed 7 in. depth 
6. Limed, 1 T/A, 200 mesh, Treated every 4 years, mixed 7 in. depth 
7. Limed, 0.75 T I A, hydrated lime, mixed 7 in. depth 
8. Limed, 4 T I A, 200 mesh, mixed 7 in. depth 
9. Limed, 8 T I A, 200 mesh, mixed 7 in. depth 
10. Limed, 8 T I A, 8 mesh, mixed 7 in. depth 
11. No lime, gysum, 6.9 T I A, mixed 7 in. depth 
14. Limed, 12 T I A, 200 mesh, mixed 14 in. depth 
15. Limed, 12 T/A, 8 mesh, mixed 14 in. depth 
16. Limed, 24 T l A, 200 mesh, mixed 14 in. depth 
18. Limed, 24 T / A, 8 mesh, mixed 14 in. depth 
19. Limed, 24 TI A, Dolomitic source, mixed 14 in. depth 
All lime was of a calcitic source unless otherwise indicated. 
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North Missouri Center location (AES Project 178-3 ) 
Crops : Com, soybean, wheat, alfalfa, alfalfa, alfalfa rotation. 
Highest treatment yields (9 year average) 
Com 
Soybeans 
Wheat 
Alfalfa, 1st year 
Alfalfa, 2nd year 
Alfalfa, 3rd year 
Soil type: Edina silt loam 
Date of treatments: 1956 
Fertility treatments other than lime: 
114.4 bu/ A 
37.7 bul A 
42.3 bu/A 
4.4 T / A 
5.1 T / A 
4.7 T / A 
All fertility treatments other than lime were based upon periodic soil 
testing information. Attempts were made to maintain phosphorus and 
potassium at sufficient levels. 100 lbs. of nitrogen per acre were applied 
to com and 60 lbs.l A to wheat. 
Treatments evaluated: 
1. No lime 
2. Limed, 3 T I A, calcitic source 
3. Limed, 6 T I A, calcitic source 
4. Limed, 12 T I A, calcitic source 
5. Limed, 3 T I A, dolomitic source 
6. Limed, hydrated lime source (rate unknown) 
7. Limed, 12 T / A, calcitic source 
8. Limed, 24 T I A, calcitic source 
Delta Center location (AES Project 357-10) 
Crop: Soybeans 
Highest treatment yield (3 year average) 
Soil type: Portageville clay 
Date of lime treatments: 1963 
Fertility treatments other than lime: 
38.7 bul A 
Additional fertility treatments superimposed on each of the lime treat-
ments were as follows : 
a. No funher treatment 
b. 20-50-50 banded at planting 
Treatments evaluated: 
1. No lime 
2. Limed, 1 T I A, calcitic source 
3. Limed, 2 T I A, calcitic source 
4. Limed, 4 T I A, calcitic source 
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Delta Center location (AES Project 357-11) 
Crop: Soybeans (irrigated and non-irrigated) 
Highest treaanent yield (3 year average) 41.6 bu/A 
Soil type: Tiptonville series, sandy loam overwash 
Date of lime treatments: 1963 
Fertility treatments other than lime: 
Additional fertility treatments superimposed on each of the lime treat-
ments were as follows: 
a. No further treatment 
b. 20-50-50 banded at planting 
Treatments evaluated: 
1. No lime 
2. Limed, 1 T I A, calcitic source 
3. Limed, 2 T I A, calcitic source 
4. Limed, 4 T I A, calcitic source 
Bradford Research Farm location (AES Project 486-1) 
Crop: Alfalfa 
Highest treatment yield (5 year average) 
Soil type: Mexico silt loam 
Date of lime treatments: 1961 
Fertility treaanents other than lime: 
Initial-0-300-200 broadcaSt and plowed down 
Annual-0-60-180 ropdress 
Boron periodically 
Treatments evaluated: 
1. No lime 
2. Limed, 3 T / A, -10 +20 mesh 
3. Limed, 6 T/A, -10 +20 mesh 
4. Limed, 3 T/A, -20 +40 mesh 
5. Limed, 6 T I A, -20 + 40 mesh 
6. Limed, 3 T I A, -40 + 60 mesh 
7. Limed, 6 T/A, -40 +60 mesh 
8. Limed, 3 T I A, -60 + 100 mesh 
9. Limed, 6 T I A, -60 + 100 mesh 
10. Limed, 3 T I A, < 100 mesh 
11. Limed, 6 T I A, < 100 mesh 
12. Limed, 14 T/A, (200 lbs. effective calcium/ton) 
13. Limed, 7 T I A, 400 lbs. effective calcium/ton) 
14. Limed, 4.7 T/A (600 lbs. effective calcium/ton) 
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5.59 T/A 
Bradford Research Farm location (AES Project 486-2) 
Crop: Com 
Highest treatment yield (4 year average) 
Soil type: Mexico silt loam 
Date of lime treatments: 1962 
Fertility treatments other than lime: 
Initial-0-300-2oo broadcast and plowed down 
Annual-10-40-20 banded at planting 
100-0-0 prior to planting 
Treatments evaluated: 
1. No lime 
2. Limed, 3 T/A, -10 +20 mesh 
3. Limed, 6 T/ A, -10 +20 mesh 
4. Limed, 3 T I A, -20 + 40 mesh 
5. Limed, 6 T I A, -20 + 40 mesh 
6. Limed, 3 T I A, -40 + 60 mesh 
7. Limed, 6 T I A, -40 + 60 mesh 
8. Limed, 3 T I A, -60 + 100 mesh 
9. Limed, 6 TI A, -60 + 100 mesh 
10. Limed, 3 T I A, < 100 mesh 
11. Limed, 6 T I A, < 100 mesh 
12. Limed, 14 T I A (200 lbs. effective calcium/ton) 
13. Limed, 7 T / A (400 lbs. effective calcium/ton) 
14. Limed, 4.7 T I A (600 lbs. effective calcium/ ton) 
Bradford Research Farm location (AES Project 486-4) 
Crop: Com 
Highest treatment yield (4 year average) 
Soil rype: Mexico silt loam 
Date oflime treatments: 1962 
Fertility treatments other than lime: 
Initial-0-5OO-160 Broadcast and plowed down 
Annual-16-64-32 banded at planting 
128.5 bu/ A 
137.4 bu/A 
Additional fertility treatments superimposed on each of the lime 
treatments were as follows: 
1. olbs. N / A 
2. 50 Ibs. NI A 
3. 100 Ibs. N I A 
4. 150 lbs. NI A 
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Treatments evaluated: 
1. No lime 
2. Limed, 5.5 T/ A (300 lbs. effective calcium/ ton) 
3. Limed, 3.0 T/ A (600 lbs. effective calcium/ ron) 
4. Limed, 2.3 T / A (800 lbs. effective calcium/ ton) 
Clarkton location (AES Project 486-7), Southeast Missouri Delta Region 
Crop: Cotton (irrigated) 
Soil type: Dexter sand 
Date of lime treatments: 1962 
Fertility treatments other than lime: 
12-48-48 banded at seeding 
Additional fertility treatments superimposed on each of the lime treat-
ments were as follows: 
1. 25 lbs. N / A sidedressed 
2. 50 lbs. N / A sidedressed 
3. 100 lbs. N / A sidedressed 
Treatments evaluated: 
1. No lime 
2. Limed, 2 T / A, dolomitic source 
3. Limed, 4 T / A, dolomitic source 
4. Limed, 4 T / A, calcitic source 
5. Limed, 8 T/ A, dolomitic source 
6. Limed, 8 T I A, calcitic source 
7. Limed, 12 T / A, dolomitic source 
8. Limed, 0.25 T I A annually sidedressed, finely ground calcitic source 
9. Limed, 2 T/ A, calcitic source 
Delta Center location (AES Project 486-5), Portageville, Mo. 
Crop: Cotton (irrigated) 
Soil type: Portageville clay 
Date of lime treatments: 1961 
Fertility treatments other than lime: 
12-48-48 banded at seeding 
Additional fertility treatments superimposed on each of the lime treat-
ments were as follows : 
1. 25 lbs. N I A sidedressed 
2. 50 lbs. N/ A sidedressed 
3. 100 lbs. N / A sidedressed 
Treatments evaluated: 
1. No lime 
2. Limed, 2 T / A, calcitic source 
3. Limed, 4 T / A, calcitic source 
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4. Limed, 8 T I A, calcitic source 
5. Limed, 12 T I A, calcitic source 
6. Limed, 24 T I A, calcitic source 
7. Limed, 0.25 T I A annually sidedressed, finely ground calcitic source 
Delta Center location (AES Project 486-6), Portageville 
Crop: Cotton (irrigated) 
Soil type: Tiptonville series, loam overwash 
Date of lime treatments: 1963 
Fertility treatments other than lime: 
12-48-48 banded at seeding 
Additional fertility treatments superimposed on each of the lime treat-
ments were as follows : 
1. 25 lbs. N I A sidedressed 
2. 50 lbs. N I A sidedressed 
3. 100 lbs. N I A sidedressed 
Treatments evaluated: 
1. No lime 
2. Limed,2 T/A 
3. Limed, 4 T / A 
4. Limed, 8 T / A 
5. Limed, 12 T I A 
6. Limed, 1 T I A, finely ground 
7. Limed, 2 T / A, finely ground 
8. Limed, 4 T / A, finely ground 
9. Limed, 0.25 T / A finely ground, banded in row annually 
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